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(54) FULL-COLOR TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a full-color toner having proper gloss and free from offset or winding of paper even when oil is 
not applied on a fixing device. 

SOLUTION: The full-color toner using a styrene-acryl resin for a binder resin is characterized in that the molecular weight distribution 
of the toner measured by GPC shows at least one peak and a peak of the main component in the region from 6 X 103 to 6 X 104 
molecular weight, the proportion of the component having £1 x 103 molecular weight in the whole toner is <10 wt.% and the proportion 
of the component having >2 x 105 molecular weight is <7 wt.%, the ratio Mw/Mn, wherein Mw is the weight average molecular weight 
and Mn is the number average molecular weight, satisfies 2<Mw/Mn<15, and the softening point Tm (° C) of the toner and the peak 
temperature Wp (° C) of the endothermic peak corresponding to the release agent in the DSC curve of the toner during temperature 
ascent satisfy the relation of 1 0<Tm-Wp<60. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the toner for full color which has binding resin and a coloring agent at least In the molecular weight distribution (weighted 
mean) of the toner measured by GPC t using styrene-acrylic resin as binding resin Have at least one peak and it has the Maine peak to 
the field of molecular weight 6x103 to 6x104. And the rate that molecular weight occupies to the whole toner of 1x103 or less 
component is 10 or less % of the weight. When the rate that molecular weight occupies to the whole toner of 2x105 or more 
components was 7 or less % of the weight, and weight average molecular weight is set to Mw and it sets number average molecular 
weight to Mn, With the DSC curve which the value of Mw/Mn is 2 <=Mw/Mn<=15, sets softening temperature of a toner to Tm (degree 
C), and is measured with the differential scanning calorimeter of a toner The toner for full color which will be characterized by being 10 
<=Tm-Wp<=60 if peak temperature of the endoergic peak at the time of the temperature up equivalent to a release agent is set to Wp 
(degree C). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner for full color using styrene-acrylic resin as binding resin in more detail about 

toners for full color, such as a xerography. 

[0002] 

[Description of the Prior Art] In recent years, with the image formation equipment by xerographies, such as a copying machine and a 
printer, in addition to the monochrome image which used only the conventional black toner, yellow, a Magenta, and the color toner of 
cyanogen in three primary colors are used, and many full colour copying machines, full color printers, etc. which make variegated color 
reproduction possible are seen by piling up these colors toner and a black toner suitably further also in a commercial scene. There is 
much what has high glossiness with the full color image end loan created in the above-mentioned equipment. 

[0003] Since thermal efficiency is high, and service temperature is comparatively low excellent in safety with 1 60-200 degrees C on 
the other hand and the miniaturization of equipment can be attained, the roller fixing method is widely adopted from the former in the 
image formation equipment ranging from the low-speed machine to a high-speed machine as an anchorage device. This roller fixing 
method carries out melting fixing of the toner on a transfer paper, while through and a transfer paper generally pass a top and a bottom 
fixing roller for a transfer paper between the heater built-in top and bottom fixing roller which carried out the pressure welding. 
Glossiness changes with the above-mentioned fixing temperature. 

[0004] Recently, in a business youth, while having not a high thing but the moderate gloss of glossiness as a full color image, the gloss 
image has been called for. The description of an inside gloss image has a legible alphabetic character, and they are ****** of an image, 
and the point of having glared and having stopped admiration. Moreover, a toner which can be established at lower fixing temperature 
from the request of reduction of energy etc. has also been desired. 

[0005] Until now, in the toner for full color using polyester resin as binding resin, that from which a gloss image is obtained while 
describing above has been developed. On the other hand, producing the toner for full color as binding resin from a viewpoint of 
environmental stability or cost using styrene-acrylic resin is also considered (for example, patent reference 1 ). 
[0006] 

[Patent reference 1] JP,1 1-24307.A. 

[0007] However, when the toner for full color is produced using the styrene-acrylic resin used conventionally, only low gloss can be 
acquired and the inside gloss image of a request is not obtained. Furthermore, the so-called offset that a toner adheres to a fixing 
roller will occur. 

[0008] Moreover, the amount of oil applied to the heating roller of an anchorage device is reduced from points, such as badness of the 
retouch nature to the copy image by small, lightweight-izing, and oil spreading of equipment, or use of the so-called oilless anchorage 
device which does not apply oil to a heating roller at all is desired increasingly in recent years. When such an oilless anchorage device 
is used, as compared with the anchorage device which is carrying out oil spreading, it becomes easier to generate offset. Furthermore, 
since the separation (mold release) engine performance of a toner and a fixing roller worsens, the problem that paper will coil around a 
fixing roller is also generated. 
[0009] 

[Problem(s) to be Solved by the Invention] It is in offering the toner for full color which coiling round of offset or paper does not 
generate even if it does not perform oil spreading to an anchorage device, this invention being made in view of such a conventional 
problem, and the purpose using styrene-acrylic resin as binding resin, and acquiring moderate gloss. 
[0010] 

[Means for Solving the Problem] In the toner for full color which has binding resin and a coloring agent at least according to this 
invention In the molecular weight distribution (weighted mean) of the toner measured by GPC, using styrene-acrylic resin as binding 
resin Have at least one peak and it has the Maine peak to the field of molecular weight 6x103 to 6x104. And the rate that molecular 
weight occupies to the whole toner of 1x103 or less component is 10 or less % of the weight. When the rate that molecular weight 
occupies to the whole toner of 2x105 or more components was 7 or less % of the weight, and weight average molecular weight is set to 
Mw and it sets number average molecular weight to Mn, With the DSC curve which the value of Mw/Mn is 2 <=Mw/Mn<=15, sets 
softening temperature of a toner to Tm (degree C), and is measured with the differential scanning calorimeter of a toner If peak 
temperature of the endoergic peak at the time of the temperature up equivalent to a release agent is set to Wp (degree C), the toner 
for full color characterized by being 10 <=Tm-Wp<=60 will be offered. 
[0011] 

[Embodiment of the Invention] Only the image with low glossiness was obtained in the toner for full color which used the styrene- 
acrylic resin examined so far. On the other hand, in order to obtain a gloss image while being wished by the business youth, it is 
thought that the molecular weight of a toner is concerned greatly. Although it was thought that could the viscosity of a toner be 
lowered and an inside gloss image would be obtained when making molecular weight of a toner low, even if it only made molecular 
weight low, an inside gloss image could not be obtained, but, moreover, offset might occur. Moreover, even if it applied the property of 
the toner for full color which used polyester resin as binding resin which was able to obtain the gloss image in the former to styrene- 
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acrylic resin as it was, the same engine performance was not able to be obtained. And when oil spreading was not performed to an 
anchorage device, coiling round of the paper to offset or a fixing roller was not able to be prevented. 

[0012] Then, the result of having repeated examination wholeheartedly as this invention person etc. can get an inside gloss image with 
the distribution degree and peak location in molecular weight distribution of a toner, A peak with the largest area exists in the specific 
range, and it is made specific distribution, such as whether the molecular weight distribution of a toner is broadcloth (what has the wide 
range molecular weight width of face in which a toner particle exists), or to be Sharp (what has the comparatively narrow molecular 
weight width of face in which a toner particle exists). Even when oil spreading was not performed to an anchorage device, obtaining an 
inside gloss image by using a specific release agent, it found out that the toner which coiling round of offset or paper does not generate 
could be obtained. And temperature width of face from which an image possible [ fixing ] and good is obtained was able to be made 
larger than before. Moreover, [0013] the correspondence in various machine specifications of was attained by these things Although 
the toner of this invention can be manufactured by the approach that the grinding classifying method, a melt-cooling-granulation 
method, the spray corning method, suspension, an emulsion-polymerization method, etc. are well-known in itself, the grinding classifying 
method can use it suitably from points, such as a manufacturing facility and productivity. By this grinding classifying method, after 
front-mixing toner constituents, such as magnetic powder, and a charge control agent, a release agent, by the Henschel mixer, a V 
shaped rotary mixer, etc. according to binding resin and a coloring agent, and the need, melting kneading is carried out using melting 
kneading equipments, such as a twin screw extruder. After cooling this melting kneading object, it considers as coarse grinding and the 
toner particle which pulverizes, classifies after that as occasion demands, and has predetermined particle size distribution. And the 
front face of this toner particle is processed by the finishing agent as occasion demands, and it considers as a toner. In order to obtain 
the image of high quality, as for the diameter of a volume centriole of said toner, it is desirable that it is the range of 5.0-12.0 
micrometers. 

[0014] Styrene-acrylic resin is used by the binding resin of this invention. As a monomer used as the base of styrene-acrylic resin For 
example, styrene, alpha methyl styrene, p-methyl styrene, p-t-butyl styrene, Styrene derivatives, such as p-KURORU styrene and 
hydroxystyrene; A methacrylic acid. Methyl (meta) acrylate, ethyl (meta) acrylate, propyl (meta) acrylate, Butyl (meta) acrylate, glycidyl 
(meta) acrylate, methoxy ethyl (meta) acrylate, Propoxy ethyl (meta) acrylate, methoxy diethylene-glycol (meta) acrylate, Ethoxy 
diethylene-glycol (meta) acrylate, benzyl (meta) acrylate, Cyclohexyl (meta) acrylate, tetrahydrofurfuryl (meta) acrylate, Acrylonitrile, 
acrylamide (meta), N-methylol (meta) acrylamide, (Meta) Acrylic ester (meta), such as ethylene GURIKORUJI (meta) acrylate, 1, 3- 
butylene GURIKORUJI (meta) acrylate, 1, 4-butane JIORUJI (meta) acrylate, and trimethylolethane tri(metha)acrylate, can be 
mentioned. 

[0015] The polymerization of the mixture of the various above-mentioned monomers can be carried out by the approach of arbitration, 
such as solution polymerization, a bulk polymerization, an emulsion polymerization, and a suspension polymerization, and it can be used 
as the binding resin used by this invention. On the occasion of this polymerization, well-known polymerization initiators, such as - 
azobis-2,4-dimethylvaleronitrile, and acetyl-peroxide, peroxidation decanoyl, lauroyt peroxide, benzoyl-peroxide, azobisisobutyronitril, 2, 
and 2 '2, 2 , -azobis-4-methoxy-2,4-dimethylvaleronitrile, can be used as a polymerization initiator which can be used. As for these 
polymerization initiators, it is desirable to use it in 0.1 - 15% of the weight of the range to monomer AUW. 

[0016] In this invention, using GPC (gel permeation chromatography), the molecular weight distribution of a toner are the following, and 
are made and measured. Moreover, the GPC equipment used for measurement is TOSOH HLC-8220GPC, and a column is TOSOH 
TFKgel. GMHxl (two reams) is used. Toner lOOmg and THF(tetrahydrofuran)20ml are mixed, and it stirs with a ball mill etc. until it 
dissolves in homogeneity. Then, let the supernatant separated with the centrifugal separation vessel be the sample of GPC. The toner 
concentration in a sample has desirable ml in 1-1 Omg /. 

[0017] After stabilizing the column of GPC equipment at 40 degrees C by using THF as a solvent in measurement, at this temperature, 
in a column, about lOOmicrol (concentration of 2mg/ml) impregnation of a sink and the THF sample solution is carried out, and they are 
measured by the rate of flow 1 ml/m. The molecular weight distribution which a sample has is computed from the relation of the 
opposite numeric value of a calibration curve and the number of counts which were created using several sorts of mono dispersion 
polystyrene standard samples. As a standard polystyrene sample for calibration-curve creation, the polystyrene of molecular weight 
500-1 million etc. can be used, for example. The polymer system column of a styrene-divinylbenzene system etc. can be used as a 
column. 

[0018] The peak in this invention is the maximal value or a shoulder. Here, the peak of the principal component in this invention is 
explained using drawin g 1 . Drawing 1 is an example of a molecular-weight-distribution Fig. measured by GPC. A straight line is drawn 
downward from the minimal value and the shoulder of the curve in this molecular-weight-distribution Fig. Let the part between such 
straight lines and straight lines be a peak area or the area of a shoulder. In drawing 1 , the part of the figure of 1-6 is each peak area or 
the area of a shoulder. In this invention, the peak of a thing with this largest area was made into the peak of a principal component. 
That is, in drawing 1 , the peak X in 4 turns into a peak of a principal component. This example is the instantiation for the explanation 
about a peak, and the molecular weight of the peak of 4 is about 4000, and does not correspond to the claim of this invention. 
[0019] If the peak of a principal component exists in a macromolecule field not much, when fixing temperature is low, adhesion force 
will become weaker with the toner into which the toner stopped being able to melt easily and melted, and the toner which did not melt, 
and the so-called cold offset will occur. Moreover, since elasticity is strong, the front face of a fixing image will become coarse, and the 
glossiness of an image will become low. On the contrary, if the peak of a principal component exists in a low-molecular field not much, 
when fixing temperature is high, the elasticity of a toner will become weak, the adhesion force between toners will become weaker, and 
the so-called hot offset will occur. Moreover, if the elasticity of a toner becomes weak, at the time of fixing, a toner becomes a fixing 
roller that it is easier to be crushed, the front face of a fixing image becomes smooth, and the glossiness of an image will become high 
too much. 

[0020] moreover — ****** the molecule field where the peak of a principal component exists is located in the suitable range — so 
much — coming out — fixing temperature cannot extend the range which is not offset at an elevated temperature or low temperature, 
either, obtaining an inside gloss image. If not much many toner particles exist in a low-molecular field or a macromolecule field rather 
than it even if the peak of a principal component exists in a suitable molecule field, fixing temperature will stop easily being able to melt 
also at low temperature or an elevated temperature, it becomes easy to generate offset, and the temperature width of face which can 
be established will become narrow. The artificers who acquired the above standpoints have at least one peak, as a result of repeating 
an experiment. A toner has the peak of a principal component to the field of molecular weight 6x103 to 6x104. And the rate that 
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molecular weight occupies to the whole toner of 1x103 or less component is 10 or less % of the weight. When the rate that molecular 
weight occupies to the whole toner of 2x105 or more components was 7 or less % of the weight, and weight average molecular weight is 
set to Mw and it sets number average molecular weight to Mn, When the value of Mw/Mn set to 2 <=Mw/Mn<=15 and a release agent 
which is mentioned later was used, the temperature width of face which can be established for desired was able to be obtained, 
obtaining an inside gloss image. 

[0021] When the peak of the principal component of a toner is in a field lower than the field of molecular weight 6x103 to 6x104, 
glossiness becomes high too much or hot offset occurs. If the peak of the principal component of a toner is in a field higher than the 
field of molecular weight 6x103 to 6x104, glossiness will become low too much or cold offset will occur. If the rate that molecular 
weight occupies to the whole toner of 1x103 or less component exceeds 10 % of the weight, hot offset will occur, and if the rate that 
molecular weight occupies to the whole toner of 2x105 or more components exceeds 7 % of the weight, cold offset will occur. 
Moreover, if the value of Mw/Mn is smaller than 2, hot offset will occur. If the value of Mw/Mn is larger than 1 5, cold offset will occur. 
[0022] The molecular weight distribution of the toner in this invention can adjust the molecular weight distribution of the styrene- 
acrylic resin as binding resin with the molecular weight of a basic monomer, or is the phase of melting kneading of the phase which 
produces a toner, and can acquire it by adjusting temperature and kneading conditions etc. 

[0023] The binding resin to be used has the desirable thing of the range whose glass transition temperature is 55-65 degrees C. When 
there is a possibility of solidifying within a developer or a toner cartridge when glass transition temperature is less than 55 degrees C 
and it exceeds 65 degrees C of another side, it is because a toner may not fully be fixed to transferred objects, such as paper. 
[0024] The following release agent is used in this invention. Aliphatic hydrocarbon system waxes, such as a well-known wax, for 
example, paraffin wax, a petroleum system wax, polyethylene wax, a polypropylene wax, and oxidization polyethylene wax, a montan wax 
and carnauba wax, beeswax, wax, etc. are used conventionally. If these release agents set softening temperature of a toner to Tm 
(degree C) and peak temperature of the endoergic peak at the time of the temperature up which is the DSC curve measured with the 
differential scanning calorimeter of a toner, and is equivalent to a release agent is set to Wp (degree C), they need making it contain so 
that 10 <=Tm-Wp<=60 may be filled. In the case of the anchorage device which does not reduce the amount of oil or does not apply oil 
at all, the release agent in a toner makes exudation and a mold-release characteristic good between a fixing roller and a toner layer. 
[0025] If Tm-Wp is smaller than 10 degrees C, a toner will fuse in front, it will adhere to a fixing roller, and a good mold-release 
characteristic will not be acquired rather than a release agent begins to melt. Furthermore, an image front face is harmed for 
turbulence gloss, or offset occurs. Naturally, also when the peak temperature of a release agent is larger than the melting point of a 
toner, the same problem occurs more notably. If Tm-Wp is larger than 60 degrees C, the mold-release characteristic in the 
temperature which it is too early that a release agent begins to melt, and a toner fuses will fall. This becomes easy to generate hot 
offset It has [ these release agents ] the desirable melting point 50 thru/or that they are 70 thru/or especially 120 degrees C 140 
degrees C. Moreover, as for the content of these release agents, it is usually desirable especially per binding resinous principle 100 
weight section, 1 or 20 weight sections, and that they are 3 thru/or 10 weight sections. 

[0026] In the DSC measurement in this invention, DSC2920MDSC by TA instrument company is used. A measuring method is 
performed according to ASTMD 3418-82. After it carries out the temperature up of the DSC curve used for this invention once and it 
takes last hysteresis, it is lowered by 10 degrees C in temperature rate / min, and the DSC curve measured at the time of the 2nd 
temperature up is used for it. 

[0027] By this invention, coiling round of offset and paper is prevented effectively as mentioned above, obtaining an inside gloss image 
by using specific styrene-acrylic resin and a specific release agent. 

[0028] As a coloring agent made to contain in binding resin, there are the following, for example. 
The coloring agent for black toners: Carbon black, acetylene black, lamp black, aniline black, etc. 

Coloring agent for yellow toners : C. I. pigment yellow 1, the C.I. pigment yellow 5, the C.I. pigment yellow 12, the C.I. pigment yellow 15, 
the C.I. pigment yellow 1 7, the C.I. pigment yellow 1 80, C.I. pigment yellow 74, C. — azo pigment; Synthetic Ochre of I. pigment yellow 4, 
the CI. pigment yellow 81, the C.I. pigment yellow 97, and C.I. pigment yellow 93 grade — Inorganic system pigment [, such as ocher, ]; 
C. Nitro dye [ of I. acid yellow 1 grade ]; C. Oil color of I. solvent yellow 2, the C.I. solvent yellow 6, the C.I. solvent yellow 1 4, the C.I. 
solvent yellow 15, the C.I. solvent yellow 19, and C.I. solvent yellow 21 grade etc. 

The coloring agent for Magenta toners: The C.I. pigment red 49, the C.I. pigment red 57, the C.I. pigment red 81, the C.I. pigment red 
122, the C.I. pigment red 184, the C.I. pigment red 238, the C.I. solven tread 19, the C.I. solven tread 49, the C.I. solven tread 52, the 
C.I. BASIC red 10, C.I. De Dis parsing red 15 grade. 

The coloring agent for cyanogen toners: The C.I. pigment blue 1 5, the C.I. pigment blue 1 6, the C.I. solvent blue 55, the C.I. solvent blue 
70, the CI. direct blue 25, CI. direct blue 86 grade. 

The coloring agent mentioned above is used in the amount of per fixing resin 1 00 weight section, 2 or 20 weight sections especially 4 
thru/or 1 5 weight sections. 

[0029] Moreover, a charge control agent can be made to contain if needed. A well-known charge control agent can be used as a charge 
control agent until now, for example, as a positive triboelectric charging charge control agent, the Nigrosine color, a fatty-acid 
denaturation Nigrosine color, a carboxyl group content fatty-acid denaturation Nigrosine color, quarternary ammonium salt, an amine 
system compound, an organometallic compound, etc. can be used, and the metal complex of hydroxy acid, the metal complex of an azo 
compound, metal complex dye, salicylic acid derivatives, etc. can be used as a negative triboelectric charging charge control agent. 
[0030] Moreover, a release agent can be made to contain if needed. As a release agent, **, such as aliphatic hydrocarbon system 
waxes, such as a well-known wax, for example, paraffin wax, a petroleum system wax, polyethylene wax, a polypropylene wax, and 
oxidization polyethylene wax, a montan wax and carnauba wax, beeswax, and wax, are used conventionally. It has [ these release 
agents ] the desirable melting point 50 thru/or that they are 70 thru/or especially 120 degrees C 140 degrees C. Moreover, as for the 
content of these release agents, it is usually desirable especially per binding resinous principle 100 weight section, 1 or 20 weight 
sections, and that they are 3 thru/or 10 weight sections. 

[0031] Moreover, a finishing agent can be used if needed, in order to adjust the electrification controllability of a toner, a fluidity, etc. as 

a finishing agent — a silica, an alumina, titanium oxide, a zinc oxide, magnesium oxide, a calcium carbonate, etc. less — fatty-acid 

metal salts [, such as organic impalpable powder; zinc stearate, ], such as subtlety powder, polymethylmethacrylate, etc. can be 
mentioned, and these one sort or two sorts or more can be used together. The addition of a finishing agent has the desirable range of 
per [ toner particle ] 0.1 - 2.0wt%. Mixing with a finishing agent and a toner particle concerned can be performed using a Henschel 
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mixer, a V shaped rotary mixer, a TABURA mixer, high BURITAIZA, etc. 

[0032] The toner of this invention can be used as an one component system developer or a binary system developer. There is no 
limitation in the carrier used when using as a binary system developer. For example, magnetic-substance metals and those alloys, such 
as iron, nickel, and cobalt, Or the alloys containing rare earth, hematite, magnetite, a manganese-zinc system ferrite, A nickel-zinc 
system ferrite, a manganese-magnesium system ferrite, What carried out resin covering of the front face of the magnetic-substance 
particle which manufactured magnetic-substance ingredients, such as iron system oxides, such as soft ferrites, such as a lithium 
system ferrite, and a copper-zinc system ferrite, and those mixture, by performing sintering, atomization, etc., and the magnetic- 
substance particle concerned can be used. 

[0033] Generally the particle diameter of a carrier is expressed with the particle size by the electron microscopic method, and its 40- 
1 50-micrometer thing is especially desirable 30-200 micrometers. Moreover, although the apparent density of a carrier is different with 
a presentation, a surface structure, etc. of the magnetic substance when making a magnetic material into a subject, generally its range 
of 2.4 - 3.0 g/cm3 is desirable. 

[0034] When the value measured with 60 angles of visibility, using a gloss meter (Nippon Denshoku PG- 1 M) as a gloss image while 

being able to set to this invention is made into glossiness, 7-20 are desired. 

[0035] 

[Example] V-65 (2 and 2-azobis - (2,4-dimethylvaleronitrile) — ) which is a polymerization initiator about the monomer solution which 
consists of the example of manufacture 1 styrene 70 weight section of binding resin, and the butyl acrylate 30 weight section As the 
Wako Pure Chem 6 weight section and a solvent Into the solution containing the ** toluene 200 weight section (a capacitor is provided 
and toluene is flowed back), it applied for 3 hours and was dropped, and after carrying out a polymerization in the condition of having 
kept at 60 degrees C after dropping for 12 hours, vacuum distillation of the toluene was carried out, it was removed, and binding resin 
No.1 for the toners of the example 1 given in Table 1 was obtained. 

[0036] While example of manufacture 2 polymerization initiator of binding resin was made into the V59(2 and 2'-azobis - (2- 
dimethylvaleronitrile), Wako Pure Chem make) 8 weight section, and polymerization initiation temperature is made into 40 degrees C 
and carried out 4-degree-C temperature up per hour, binding resin No.2 for the toners of the example 2 given in Table 1 were obtained 
like the example 1 of manufacture except having performed the polymerization reaction for 1 2 hours. 

[0037] Binding resin No.3 for the toners of the example 3 given in Table 1 were obtained like the example 1 of manufacture except 
having made example of manufacture 3 polymerization initiator of binding resin into the V65(2 and 2'-azobis - (4~methoxy-2,4- 
dimethylvaleronitrile), Wako Pure Chem make) 7 weight section. 

[0038] Binding resin No.4 for the toners of the example 4 given in Table 1 were obtained like the example 1 of manufacture except 
having used example of manufacture 4 polymerization initiator of binding resin as the mixture which mixed 2 weight sections and the 
V70(2 and 2-azobis - (2-dimethyIvaleronitrile), Wako Pure Chem make) 2 weight section for V65. 

[0039] Binding resin No.5 for the toners of the example 5 given in Table 1 were obtained like the example 1 of manufacture except 
having made V59 into 10 weight sections for example of manufacture 5 polymerization initiator of binding resin. 

[0040] except for having considered as the mixture which mixed V65 for example of manufacture 6 polymerization initiator of binding 
resin, and mixed 1 weight section for 1 weight section and V70 — the example 1 of manufacture — the same — carrying out — 
binding resin No.6 for the toners of the example 6 given in Table 1 — it obtained. 

[0041] While V65 was made into 8 weight sections for example of manufacture 7 polymerization initiator of binding resin, and 
polymerization initiation temperature is made into 40 degrees C and carried out 4-degree-C temperature up per hour, binding resin 
No.7 for the toners of the example 1 of a comparison given in Table 1 were obtained like the example 1 of manufacture except having 
performed the polymerization reaction for 1 2 hours. 

[0042] except for having considered as the mixture which mixed V59 for example of manufacture 8 polymerization initiator of binding 
resin, and mixed 2 weight sections for 2 weight sections and V70 — the example 1 of manufacture — the same — carrying out — 
binding resin No.8 for the toners of the example 2 of a comparison given in Table 1 — it obtained. 

[0043] except for having used example of manufacture 9 polymerization initiator of binding resin as the mixture which mixed 3 weight 
sections and V-65 for V-59, and mixed 3 weight sections for 3 weight sections and V-70 — the example 1 of manufacture — the 
same — carrying out — binding resin No.9 for the toners of the example 3 of a comparison given in Table 1 — it obtained. 
[0044] except for having made V-70 into 3 weight sections for example of manufacture 1 0 polymerization initiator of binding resin — 
the example 1 of manufacture — the same — carrying out — binding resin No.10 for the toners of the example 4 of a comparison 
given in Table 1 — it obtained. 

[0045] except for having made V-65 into 9 weight sections for example of manufacture 1 1 polymerization initiator of binding resin — 
the example 1 of manufacture — the same — carrying out — binding resin No.1 1 for the toners of the example 5 of a comparison 
given in Table 1 — it obtained. 

[0046] except for having considered as the mixture which mixed V-65 for example of manufacture 1 2 polymerization initiator of binding 
resin, and mixed 1 weight section for 3 weight sections and V-70, and having made polymerization time amount into 1 4 hours — the 
example 1 of manufacture — the same — carrying out — binding resin No.1 2 for the toners of the example 6 of a comparison given in 
Table 1 — it obtained. 

[0047] binding resin No.1 3 for the toners of the examples 7 and 8 of a comparison given in Table 1 at the same process as the example 
2 of manufacture of the example of manufacture 1 3 binding resin of binding resin — it obtained. 

[0048] After mixing as a charge control material in the quarternary~anrimonium-salt compound (P-51, product made from ORIENT 
chemistry) 3 weight section, and the cyanogen pigment (PB 1 5-3, product made from tiba GAIKI -) 4 weight section as a coloring agent 
and mixing the polyethylene wax (155 micro wax, Nippon Oil make) 5 weight section with a Henschel mixer as a release agent to 
example 1 binding resin No.1 , melting kneading was carried out with the biaxial extruder, and the resin constituent for toners was 
prepared to it The obtained resin constituent for toners was pulverized with the air-current type grinder, classification processing was 
carried out with the pneumatic elutriation machine, and the toner particle whose mean particle diameter in volume criteria is 8 
micrometers was obtained. To this toner particle 1 00 weight section, the 0.5 weight section was added for the hydrophobic silica 
(TG820, Cabot Corp. make) as a finishing agent, 0.8 % of the weight was added for titanium oxide (EC-100T, Titan Kogyo make), high 
churning mixing was carried out with the Henschel mixer, and it considered as the toner. And it blended so that toner concentration 
might become a ferrite carrier (EF-60B, Powdertech make) with a mean particle diameter of 80 micrometers which carried out surface 
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coating of this toner with silicone resin with 5 % of the weight, and stirring mixing was carried out and it considered as the binary 
system developer at homogeneity. In addition, the molecular weight distribution of the obtained toner are indicated to Table 1 
mentioned later. 

[0049] Image formation was performed using the reconstruction machine (fixing temperature changes and evaluates the contents of 
EP-ROM for control using the toner of this invention) of color printer LS-8000C (KYOCERA CORP. make) about the developer of the 
above-mentioned example 1, and it evaluated about coiling round and offset of the glossiness when making coiling round of the 
glossiness when making fixing temperature into 1 40 degrees C and paper and offset, and fixing temperature into 200 degrees C, and 
paper. 

[0050] It is made to be the same as that of the example 1 using binding resin No.1 using above-mentioned binding resin No.2~No.13 
(however, as follows only the class of polyethylene wax). After producing the toner of the changed examples 2-6 and the examples 1-8 
of a comparison, two-component-developer-ize like an example 1, and image formation is performed using the reconstruction machine 
of color printer LS-8000C (KYOCERA CORP. make) like an example 1. It evaluated about coiling round and offset of the glossiness 
when making coiling round of the glossiness when making fixing temperature into 140 degrees C and paper and offset, and fixing 
temperature into 200 degrees C, and paper. 

[0051] The class of polyethylene wax used at the time of manufacture of the toner of each example and the example of a comparison 
C60, Kato traveling-abroad company make, and an example 4 Hi-Mic -1070, the Nippon Seiro Co., Ltd. make, [ an example 2 and the 
example 4 of a comparison ] [ PE20, Kato traveling-abroad company make, an example 3, and an example 55 ] Made in [ Oriental 
PETORO light company ] Petra Ito C9500 and the example 7 of a comparison SERAMA -5005, [ the example 2 of a comparison ] 
[ made in / Oriental PETORO light company / Pori Wacks 1000 and the example 3 of a comparison ] [ made in / Oriental PETORO 
light company / Pori Wacks 655 and the example 5 of a comparison ] [ POLYCOAT-3030, the Nippon Seiro Co., Ltd. make, and the 
example 6 of a comparison ] Oriental PETORO light company make and the example 8 of a comparison are the SESHIREN wax 140 and 
Kato traveling-abroad company make. 

[0052] In order to check whether it is what the endoergic peak in a DSC curve depends on a wax, the measurement result of a toner, 
the toner which does not add a wax, and wax ****** was compared, and it was judged as what the endoergic peak concerned depends 
on a wax. 

[0053] The endoergic peak temperature at the time of the temperature up which is equivalent to the softening temperature and the 
release agent of the molecular weight distribution of the obtained toner and a toner in addition in each example and the example of a 
comparison is [0054] indicated to Table 1 mentioned later. The valuation basis of the above-mentioned example and the example of a 
comparison is as follows. 

(Glossiness of an image) The inside gloss image of this invention was made into the glossiness of 7-20, and fixing temperature 
measured the glossiness in 140 degrees C and 180 degrees C. The shorter side was made into the conveyance direction at 
measurement using the form (the Fuji Xerox make, C2 paper, 70g paper) of A4 size. On the line which connects the middle point of the 
shorter side of a form, the image used for measurement has arranged the 3x3cm solid image so that three pieces and the core of those 
may become a line top, and together with the core of a form, as for the central solid image, spacing of the center to center of an image 
set the core to 10cm. The amount of toners of a solid image was 0.7 mg/cm2. Three measurement was performed about one solid 
image, and the average of the solid image section of five sheets was made into glossiness. When which temperature was contained in 
7-20 and O and one side were not contained, either, it considered as x. Glossiness uses a gloss meter (Nippon Denshoku PG- 1 M) for 
the solid image section, and is JIS-Z8741. According to a specular gloss measuring method, it measures by 60 incident angles 60 
degrees. Moreover, it checked whether the toner had adhered fixing (offset) temperature to the fixing roller about each, and performed 
image formation as 140 degrees C and 180 degrees C. the case where offset did not occur was made as O, and the case where it 
generated was made into x. Offset at 1 40 degrees C was considered as cold offset, and offset at 1 80 degrees C was considered as hot 
offset. The shorter side was made into the conveyance direction at measurement of offset using the form (the Fuji Xerox make, C2 
paper, 70g paper) of A4 size. On the line which connects the middle point of the long side of a form, the image used for measurement 
has arranged the 3x3cm solid image so that three pieces and the core of those may become a line top, and together with the core of a 
form, as for the central solid image, spacing of the center to center of an image set the core to 7cm. The amount of toners of a solid 
image was 0.7 mg/cm2. 

(Coiling round of paper) A solid image is fixed to the space whole surface (however, the margin is taken 4mm). Fixing temperature was 
performed by the case where it is set as 140 degrees C and 200 degrees C. The shorter side of a form was made into the conveyance 
direction at measurement using A4 size form (L paper, the product made from Fuji ZERROKUSU, 64g paper). The case where coiling 
round generated the case where coiling round generates the case where coiling round of the paper to a fixing roller does not occur 
[ the amount of toners per solid unit area ] in two or more 1.8 mg/cm, in O and less than two two or more 1.5 mg/cm1.8 mg/cm, in ** 
and less than two 1 .2 mg/cm was made into x. 
.0055] A result is shown in Table 1. 

[Table 1] ___^_____________ 
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[0056] If Mw/Mn is low, although it is level permissible while glossiness becomes high too much and hot offset occurs when it is the 
fixing temperature of 200 degrees C, coiling round of paper will occur. If Mw/Mn is high, when fixing temperature is 200 degrees C, 
glossiness will become low too much, and cold offset will occur. Although it is level permissible while glossiness becomes high too much 
and hot offset occurs when the peak molecular weight of a principal component is smaller than 8x103, coiling round of paper occurs. If 
the peak molecular weight of a principal component is larger than 5x104, glossiness will become low too much and cold offset will 
occur. If the rate that molecular weight occupies for the 1x103 or less whole component exceeds 10 % of the weight, glossiness 
becomes high too much, and although it is level permissible while hot offset occurs, coiling round of paper will occur. If the rate that 
molecular weight occupies for the 2x105 or more whole components exceeds 7 % of the weight, glossiness will become low too much 
and cold offset will occur. If Tm-Wp is smaller than 1 0, while cold offset occurs, coiling round of paper will occur. If Tm-Wp is larger 
than 60, although it is level permissible while hot offset occurs, coiling round of paper will occur. On the other hand, in this invention, 
even if fixing temperature changed in the large range of 140 degrees C and 200 degrees C, the inside gloss image (glossiness 7-20) 
could be obtained, and, moreover, offset did not occur. 



[Effect of the Invention] The image which offset and coiling round of paper do not generate even if it does not perform oil spreading to 
an anchorage device can be formed acquiring moderate gloss by using the toner for full color of this invention, as explained in full detail 
above. 



[Translation done.] 



[0057] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The molecular-weight-distribution Fig. measured by GPC which is an example for explaining the peak of the principal 
component concerning this invention. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[ Drawin g 1] 




[Translation done.] 
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